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ABSTRACT 

Tagging and escapement s t u d i e s  were conducted on coho salmon (Oncorhynchus 
k i su t ch )  popula t ions  i n  t h e  Taku River  system i n  coopera t ion  wi th  t h e  Canada 
Department of F i s h e r i e s  and Oceans. A t o t a l  of 10,672 juveni le  coho salmon was 
coded-wire tagged a t  L i t t l e  Tatsamenie Lake. Tag recovery d a t a  from f i s h  tagged  
a s  r e a r i n g  juven i l e s  i n  1987 and smolts  i n  1988 was analyzed.  The t o t a l  coho 
salmon r e t u r n  t o  t h e  Tatsamenie River  was e s t ima ted  a t  3,195 f i s h  of which an 
est imated '1 ,521 (77.3%) w e r e  harves ted  by s p o r t  and commercial f i s h e r i e s  (73.5% 
i n  Alaska and 1 . 9 %  i n  Canada) . The 1989 marine ha rves t  d i s t r i b u t i o n  by gea r  t y p e  
f o r  a l l  tagged Taku River  coho salmon was e s t ima ted  a s  fo l lows:  t r o l l  59.4%; 
purse s e i n e  3.1%; d r i f t  g i l l  n e t  33.7% (30.6% i n  Distr ic t  111 and 3.1% i n  o t h e r  
d i s t r i c t s )  ; t r a p  0.1%; and s p o r t  3 .7%. Taku River  coho salmon d i sp l ayed  a  s t r o n g  
migratory p a t t e r n  from t h e  n o r t h  with t h e  ma jo r i t y  of t h e  t r o l l  and pu r se  s e i n e  
ca t ch  occur r ing  i n  o u t s i d e  waters  and migra t ion  c o r r i d o r s  i n  no r the rn  Southeas t .  
Two t a g s  were recovered i n  P r ince  William Sound f i s h e r i e s .  S imi l a r  t o  1988, t h e  
h ighes t  concen t r a t i ons  of Taku River  t a g s  i n  t h e  t r o l l  and pu r se  s e i n e  f i s h e r i e s  
were found i n  t h e  I cy  S t r a i t -Cros s  Sound a rea ,  no r the rn  Chatham S t r a i t  and i n  
o u t s i d e  waters  no r th  of Cape Spencer.  Overa l l ,  t h e  h ighes t  concen t r a t i on  of Taku 
River t a g s  was found i n  t h e  D i s t r i c t  111 d r i f t  g i l l  n e t  f i s h e r y  (9.92 t a g s  p e r  
1 , 0 0 0  f i s h )  fol lowed by t h e  Juneau s p o r t  f i s h e r y  (2.63 t a g s  p e r  1,000 f i s h )  . 
R e l a t i v e l y  few Taku River t a g s  were p re sen t  i n  ca t ches  from southern  Southeas t .  
Tagged Taku River  coho salmon were a v a i l a b l e  t o  t h e  t r o l l  f i s h e r y  throughout t h e  
e n t i r e  season with apparent  maximum abundance and r e l a t i v e  c o n t r i b u t i o n  occu r r ing  
mid t o  l a t e  August. Hel icopter  surveys were conducted on two upper system 
t r i b u t a r i e s  (upper Nahlin and Dudidontu Rivers )  and a  mainstem t r i b u t a r y  
(Flannigan Slough - W i l m s  C reek ) .  

KEY WORDS: Coho salmon, coded-wire t a g ,  Taku River ,  i n d i c a t o r  s tock ,  ha rves t  
r a t e s ,  migra t ion  p a t t e r n s ,  t ransboundary r i v e r s ,  Southeast  Alaska. 



INTRODUCTION 

The Taku River  suppor t s  coho salmon popula t ions  t h a t  a r e  ha rves t ed  by both t h e  
United S t a t e s  and Canada. I n  o r d e r  t o  understand t h e  e x p l o i t a t i o n  p a t t e r n s  and 
product ion l i m i t a t i o n s  of t h i s  resource,  it is  necessary  t o  determine t h e  
migra tory  p a t t e r n s  of t h e  va r ious  s t o c k s  and t o  e s t i m a t e  escapement l e v e l s .  
Juveni le  and smolt t agg ing  s t u d i e s  have been i n i t i a t e d  t o  s tudy  coho salmon 
ha rves t  r a t e s  and d i s t r i b u t i o n s .  T h e  f i r s t  tagged f i s h  w e r e  r e l e a s e d  i n  1986 
while t h e  f i r s t  t a g  r e t u r n s  occur red  i n  1988. Methods t h a t  have been 
i n v e s t i g a t e d  t o  e s t i m a t e  escapement i n  t h e  system have inc luded  a e r i a l  surveys,  
weirs and and mark-recapture e s t ima t ion .  

R a t i f i c a t i o n  of t h e  P a c i f i c  Salmon Trea ty  i n  1985 opened t h e  way f o r  coopera t ive  
research  on f a c t o r s  t h a t  determine product ion from s t o c k s  of mutual concern. 
Transboundary s tocks  from r i v e r s  such a s  t h e  Taku a r e  of s p e c i a l  i n t e r e s t  s i n c e  
t hey  spawn i n  Canadian s e c t i o n s  of t h e  r i v e r ,  pass  through and perhaps r e a r  i n  
U.S. s e c t i o n s  of t h e  r i v e r  o r  ad j acen t  bays and c o a s t a l  waters ,  and a r e  t hen  
e x p l o i t e d  by f i s h e r i e s  of both c o u n t r i e s  on t h e i r  journey back t o  spawn. 

Jo in t  coded-wire tagging  i n v e s t i g a t i o n s  w e r e  i n i t i a t e d  by t h e  Alaska Department 
of F ish  and Game (ADF&G) and t h e  Canada Department of F i s h e r i e s  and Oceans (DFO) 
i n  1986 t o  determine t h e  ha rves t  r a t e s ,  ha rves t  d i s t r i b u t i o n s  and migra tory  
p a t t e r n s  of coho salmon popula t ions  i n  t h e  Taku River  (Shaul 1987 and 1988) . 
These i n v e s t i g a t i o n s  were in tended  t o  complement o t h e r  p r o j e c t s  d i r e c t e d  a t  
a s s e s s i n g  and monitor ing escapements. Rearing juveni le  coho salmon were tagged 
a t  f o u r  l o c a t i o n s  i n  1986 inc lud ing  t h e  Nahlin River  by t h e  ADF&G, Commercial 
F i s h e r i e s  Div is ion  (CF), s loughs and ponds along t h e  Sheslay River  and t h e  
Canadian p o r t i o n  of t h e  mainstem Taku River  (DFO), and L i t t l e  Tatsamenie Lake 
(ADF&G/CF and DFO i n  cooperat ion;  F igure  1). The ADF&G, Spor t  F i sh  Div is ion  
(ADF&G/SF) tagged outmigra t ing  smol t s  a t  Yehring Creek, a  U.S. t r i b u t a r y  of t h e  
Taku River  i n  May-June 1987. Coded-wire t agg ing  was repea ted  i n  1987 and 1988 
a t  L i t t l e  Tatsamenie Lake, Yehring Creek and r e a r i n g  a r ea s  i n  t h e  lower mainstem 
v a l l e y  of t h e  Taku River .  Juven i l e  coho salmon were tagged a t  t h e  Dudidontu 
River i n  1987 (ADF&G/CF) and a t  t h e  Nahlin River  i n  1988 (ADF&G/SF). I n  
add i t i on ,  juveni les  were tagged a t  Speel  Lake l o c a t e d  south  of t h e  Taku River  i n  
1987. Rearing juveni les  tagged du r ing  1986-87 and smolts  tagged du r ing  1987-88 
r e tu rned  a s  a d u l t s  (age .1) i n  1988-89 when they  were sampled i n  f i s h e r i e s  and 
escapements. 

I n  a d d i t i o n  t o  coded-wire tagging  i n v e s t i g a t i o n s ,  s e v e r a l  t r i b u t a r i e s  were 
examined f o r  t h e i r  p o t e n t i a l  a s  escapement i n d i c a t o r s .  Three of t hose  ( t h e  
Dudidontu River,  upper Nahlin River and Flannigan Slough - W i l m s  Creek) were 
judged t o  be s u i t a b l e  f o r  conducting a e r i a l  surveys .  Adult enumeration weirs  
w e r e  opera ted  on t h e  Tatsamenie River  and Yehring Creek. Mainstem escapement 
e s t ima t ion  f o r  t h e  p o r t i o n  of  t h e  system upstream of t h e  border  i s  under 
development. Mark-recapture e s t h t e s  f o r  t h e  pe r iod  through mid-September have 
been made i n  recent  yea r s  (McGregor and Clark  1989) .  Problems remain, however, 
i n  account ing f o r  l a te -season  escapement because of t h e  d i f f i c u l t y  i n  ope ra t i ng  
t h e  Canyon I s l a n d  f i shwheels  l a t e  i n  t h e  season, combined with inadequate  t a g  
recovery e f f o r t  a f t e r  t h e  i n r i v e r  f i s h e r y  i s  c u r t a i l e d .  

The r e s u l t s  r epo r t ed  here  a r e  from a program conducted j o i n t l y  by t h e  Alaska 
Department of F ish  and Game (Corrunercial F i s h e r i e s  and Spor t  F i sh  D iv i s ions )  and 
t h e  Canada Department of F i s h e r i e s  and Oceans (DFO) . Each agency had i n d i v i d u a l  
r e s p o n s i b i l i t y  f o r  some components while o t h e r s  were undertaken i n  d i r e c t  
coopera t ion  by personnel  from d i f f e r e n t  agenc ies .  While focus ing  on p r o j e c t  
components undertaken by ADF&G (CF), r e s u l t s  r epo r t ed  he re  i nc lude  i n t e r r e l a t e d  
d a t a  c o l l e c t e d  by o t h e r  agenc ies  a s  p a r t  of t h e  coopera t ive  program. More 
d e t a i l e d  ana lyses  of s p e c i f i c  p r o j e c t s  conducted by DFO and ADF&G (SF) w i l l  be  
publ i shed  by those  agenc ies .  



LITTLE TATSAblENIE LAKt CODED-WIRE TAGGING 

Methods and Procedures 

Rearing juveni le  coho salmon were tagged a t  L i t t l e  Tatsamenie Lake du r ing  t h e  
pe r iod  July 20 t o  August 10, 1989 i n  a  coopera t ive  f i e l d  p r o j e c t  conducted by 
ADF&G (CF) and DFO. Wire-mesh minnow t r a p s  were used t o  cap tu re  j uven i l e  salmon 
f o r  tagging .  Approximately 100 t r a p s  b a i t e d  with salmon roe were checked and s e t  
twice  d a i l y  a t  4-hour i n t e r v a l s  i n  s u i t a b l e  appear ing  h a b i t a t .  Salmon roe was 
d i s i n f e c t e d  p r i o r  t o  use by immersion i n  a  5% betadyne s o l u t i o n  f o r  15 minutes .  
Traps were moved f r equen t ly  t o  main ta in  t h e  h ighes t  p o s s i b l e  c a t c h  rates. 
Juven i l e s  were he ld  i n  pens before  t agg ing  u n t i l  a  t o t a l  of  1,000 t o  4 , O Q O  was 
captured,  but not  f o r  a  pe r iod  longer  t han  4 days.  Trapping was conducted u n t i l  
r ecap tu re  r a t e s  of tagged f i s h  reached approximately 50%. 

F ish  were s o r t e d  i n t o  fou r  groups f o r  t agging:  60-69 mm, 70-79 mm, 80-100 mm and 
>I00 mm. Separa te  t a g  machine s e t t i n g s  were used f o r  each s i z e  group. A sample 
of s c a l e s  was aged and snout-fork l e n g t h s  were taken .  Based on a  sample read  i n  
t h e  f i e l d ,  it  was determined t h a t  f i s h  under 70 mm were predominantly age 0  while  
l a r g e r  f i s h  were p r i m a r i l y  age 1. The smal le r  s i z e  group was tagged wi th  a  
s e p a r a t e  code. A d e s c r i p t i o n  of t h e  coded-wire t agg ing  technique  under f i e l d  
cond i t i ons  i s  found i n  Koerner (1977) .  

Results 

A t o t a l  of 10,672 juveni le  coho salmon was cap tured  and coded-wire tagged  dur ing  
t h e  2  1 /2  week pe r iod .  The o v e r a l l  mean l eng th  of tagged f i s h  was 76.1 nun ( N  = 
926; Appendix A .  1) . Fish  under 70 mm (predominantly age 0) comprised 4,725 ( 4 4 % )  
of t h e  t o t a l  while 5,947 (53%) were 70 nun o r  l a r g e r  (predominantly age 1 ) .  Fish  
under 70 mrn were tagged wi th  code 2-63-29. Those 70 mm and l a r g e r  were tagged 
w i t h  codes 2-50-48 (5,749) and 2-61-59 (198) . 
The average ca t ch  r a t e  of 6 .9  f i s h  per  t r a p  was comparable t o  p a s t  r a t e s  of 6 .9  
per  t r a p  i n  July-August 1387 and 6 .5  per  t r a p  i n  July-August 1988 but  was lower 
than  t h e  average r a t e  of 12.0 per  t r a p  i n  September 1986. To ta l  numbers tagged 
i n  1986, 1987 and 1988 were 13,328, 11,426 and 10,482, r e s p e c t i v e l y ,  compared 
with 10,672 i n  1989. 

ADULT TAG RETURNS 

Methods and Procedures 

Tag Recovery from F i s h e r i e s  

Marine f i s h e r i e s  i n  Southeast  Alaska and no r the rn  B r i t i s h  Columbia were sampled 
f o r  coded-wire t a g s .  Commercial c a t ch  sampling f o r  coded-wire tagged  coho salmon 
i n  Southeast  Alaska was conducted by ADFLG sampling personnel  s t a t i o n e d  a t  f i s h  
processors  and buying s t a t i o n s  l o c a t e d  throughout t h e  reg ion .  The samplers 
watched f o r  adipose c l i pped  coho salmon du r ing  o f f - l oad ing  and s o r t i n g  
ope ra t i ons .  Skippers  of f i s h i n g  v e s s e l s  and t e n d e r s  w e r e  in te rv iewed t o  
determine f i s h i n g  d i s t r i c t s  (Appendix B . 1 ) .  The heads of a l l  ad ipose  f i n  c l i pped  
f i s h  were s e n t  t o  t h e  ADFCG Coded-wire Tag Lab i n  Juneau f o r  removal and decoding 
of t a g s .  Areas used i n  expanding random recove r i e s  from t h e  t r o l l  f i s h e r y  were 
fou r  quadran ts  (Appendix B.2),  while r ecove r i e s  from ne t  and t r a p  f i s h e r i e s  were 
expanded by d i s t r i c t .  Time s t r a t a  used f o r  expanding n e t  and t r a p  r ecove r i e s  
were s t a t i s t i c a l  weeks (Appendix B . 3 ) ,  while  t r o l l  f i s h e r y  samples w e r e  expanded 
over  t h e  t o t a l  c a t c h  f o r  open pe r iods  (between c l o s u r e s ) .  Exceptions were t h a t  
t r o l l  r ecove r i e s  were expanded by s t a t i s t i c a l  week-quadrant f o r  a n a l y s i s  of 



migratory t iming  and by period-PMFC a r e a  (Appendix B.2) f o r  a n a l y s i s  of ha rves t  
d i s t r i b u t i o n .  Randomly recovered t a g s  were expanded by t h e  i nve r se  of t h e  
propor t ion  of t h e  ca t ch  t h a t  was sampled wi th in  a r ea ,  gea r  t ype  and weekly o r  
pe r iod  s t r a t a  (Clark and Bernard 1987) . An adjustment f o r  l o s t  samples was made 
by mu l t i p ly ing  expansions by t h e  i n v e r s e  of t h e  p ropor t i on  of heads and t a g s  
l o s t .  

The ADF&G Sport  F i sh  Div is ion  conducted a c r e e l  census and survey of t h e  Juneau 
and Ketchikan marine r e c r e a t i o n a l  f i s h e r i e s .  Tags recovered from random samples 
were expanded over  biweekly s t r a t a  t h a t  conta ined  a d d i t i o n a l  ' s t r a t i f i c a t i o n s  
i nc lud ing  weekdays vs .  weekends, mornings v s .  a f t e rnoons  and low use  v s .  heavy 
use docks.  I n  t h e  Juneau f i s h e r y ,  5,257 f i s h  (22 . I%) were sampled from t h e  t o t a l  
e s t ima ted  season ca t ch  of 23,819. The Ketchikan f i s h e r y  ha rves t ed  on ly  10,781 
f i s h ,  of which 1,434 (13.3%) were sampled. 

Sampling of B r i t i s h  Columbia c o a s t a l  f i s h e r i e s  and r e p o r t i n g  of coded-wire t a g  
r ecove r i e s  was conducted by t h e  Canada Department of F i s h e r i e s  and Oceans (DFO) . 
Tag recovery from t h e  Taku River  Canadian commercial f i s h e r y  was conducted by DFO 
under a program i n  which fishermen were pa id  a reward f o r  vo lun ta ry  r ecove r i e s .  

Harvest Est imate  f o r  I n r i v e r  F i s h e r i e s  

Only f o u r  t a g s  were recovered from Canadian mainstem f i s h e r i e s  which included:  
one from t h e  Nahlin River ,  one from L i t t l e  Tatsamenie Lake, one from Yehring 
C r e e k  and one from Canadian m a i n s t e m t r i b u t a r i e s .  The l a c k  of a thorough i n r i v e r  
sampling program f o r  coded-wire t a g s  sugges ted  t h a t  an a l t e r n a t i v e  method of 
e s t ima t ing  t h e  c o n t r i b u t i o n  of Tatsamenie River  f i s h  was necessary .  

A mark-recapture program involv ing  tagging  a t  t h e  Canyon I s l a n d  f i shwheels  and 
recovery i n  t h e  Canadian i n r i v e r  commercial and test  f i s h e r i e s  was used t o  
e s t i m a t e  t h e  seasona l  t o t a l  abundance of coho salmon a t  t h e  f i shwheels  (McGregor 
and Clark 1990) .  Weekly e s t i m a t e s  of abundance were made by weight ing t h e  season 
t o t a l  e s t ima te  by weekly f ishwheel  CPUE p ropor t i ons .  Weekly removal r a t e  
e s t ima te s  f o r  t h e  i n r i v e r  f i s h e r i e s  were computed f r o m t h e s e  abundance e s t i m a t e s .  
Weekly ca t ches  were re fe renced  back t o  t h e  f ishwheel  u s ing  t h e  weekly average 
t ime pe r iod  between tagging  a t  t h e  f ishwheels  and recovery of t a g s  i n  t h e  
f i s h e r y .  The seasona l  average l a g  t ime f o r  f i s h e r y  t a g  r ecove r i e s  was 5 . 4  days 
(range 0-34  days)  with 90% of r ecove r i e s  occu r r ing  from 1 t o  10 days a f t e r  
t agging .  Tags recovered a t  t h e  wei rs  were re fe renced  t o  d a t e  of t agg ing  a t  t h e  
f lshwheels  and adjustments  were a p p l i e d  t o  account f o r  weekly f i shwheel  e f f o r t  
and t h e  propor t ion  of cap tured  f i s h  t h a t  were tagged.  

Harvest r a t e  e s t i m a t e s  by pe r iod  (H,) were computed by d i v i d i n g  c a t c h  (F,) by 
e s t ima ted  abundance (N,)  . 

The p ropor t i on  of t h e  spawning escapement t h a t  passed t h e  f i shwheels  by pe r iod  
P(w), was e s t ima ted  a s  fol lows:  

where: Fq = Number of w e i r  r e cove r i e s  by t agg ing  pe r iod .  

ti = Weekly propor t ion  of t h e  number of coho salmon caught i n  t h e  
f i shwheels  t h a t  was tagged. 

el = T o t a l  combined number of hours  f i s h e d  by both  f i shwheels  d i v i d e d  
twice  t h e  t o t a l  number of hours  i n  each pe r iod .  



Total catch (C.) of the stock of interest was estimated as follows: 

where: H, = Weekly coho salmon harvest rate estimate for the inriver fishery 
referenced to the time of passage at the fishwheels. 

E = Total escapement count for the stock of interest. 

Estimates of stock specific harvests were not made for the inriver food fishery 
(Canada) and the personal use fishery (Alaska), however, the harvest rate by 
those fisheries on any stock was probably low given total catches of only 146 and 
73 fish, respectively. 

The sport harvest of coho salmon in the Tatsamenie River was determined by DFO 
staff through interviews with anglers and lodge owners. No catch occurred in 
1989. 

Escapement Enumeration and Sampling 

The coho salmon escapement at Little Tatsamenie Lake was enumerated and sampled 
for tags by DFO. As many fish as possible were examined for adipose clips at the 
weir site. Marked fish were examined with a magnetic field detector to determine 
whether or not a tag was present. Samples of Fish that both did and did not 
register a positive signal were sacrificed and the heads sent to the Vancouver 
tag lab for further verification. 

Analysis of Tag Recovery Data 

The proportion of fish in the escapement that were tagged (0,) was estimated as 
follows : 

where S = number of fish in the escapement sampled for adipose clips 

m,= number of fish in sample (S) that had adipose clips 

q = number of adipose clips in the escapement sampled for tags 

t - number of adipose clipped fish in the escapement that were sampled for 
tags and were found to have tags. 

The total number of tagged fish in the escapement (El was estimated by 
multiplying the total estimated escapement (N) by the proportion tagged (Q,). 

Four harvest related parameters are defined below. 

1. Stock distribution is the distribution of the catch and escapement of a 
stock expressed as a proportion of the total return (catch and 
escapement) . 



2. Harvest r a t e  i s  t h e  t o t a l  ha rves t  of a s t o c k  by one o r  more f i s h e r i e s  
d ip ided  by t h e  t o t a l  r e t u r n  ( c a t c h  and escapement) .  

3 .  Removal r a t e  i s  t h e  t o t a l  ha rves t  wi th in  a def ined  f i s h e r y  d iv ided  by t h e  
t o t a l  number of f i s h  a v a i l a b l e  wi th in  t h a t  f i s h e r y .  

4 .  Harvest d i s t r i b u t i o n  i s  t h e  d i s t r i b u t i o n  of t h e  ca t ch  of a s t o c k  among 
t h e  f i s h e r i e s  by a r e a  and/or  gea r  type expressed  a s  a p ropor t i on  of t h e  
t o t a l  c a t ch  of t h a t  s t ock .  

Harvest by Gear Type and Escapement. The e s t ima ted  ha rves t  by gea r  t ype  and 
escapement w e r e  computed f o r  t h e  coho salmon r e t u r n  t o  t h e  Tatsamenie River  
(Table 1 ) .  Alaska t r o l l  f i s h e r y  t a g  r ecove r i e s  were expanded t o  t o t a l  c a t c h  by 
quadrant (Appendix A.2) and f i s h i n g  pe r iod  ( t i m e  between f i s h e r y  openings and 
c l o s u r e s )  . Recoveries from n e t  f i s h e r i e s  were expanded by Dis t r ic t  and 
s t a t i s t i c a l  week (Appendix A.3) .  F i she ry  c o n t r i b u t i o n  e s t i m a t e s  f o r  tagged f i s h  
were d iv ided  by t h e  propor t ion  tagged i n  escapement samples (0,) t o  e s t i m a t e  
t o t a l  s t ock  c o n t r i b u t i o n s  C,. 

where F,= es t ima ted  number of tagged f i s h  ha rves t ed  (expanded sum of random 
f i s h e r y  r ecove r i e s )  i n  f i s h e r y  i 

The t o t a l  run s i z e  (XI was e s t ima ted  by adding t h e  sum of t h e  e s t ima ted  c a t c h  of 
t h e  s tock  i n  a l l  f i s h e r i e s  and escapement. 

To ta l  run s ize  (XI = C,+ N 

Harvest Rates. The ha rves t  r a t e  ( H )  f o r  a s t ock  i n  f i s h e r y  i was e s t ima ted  a s  
fol lows : 

Harvest Rate ( H i )  = Fi 

p i  + E  

The t o t a l  harves t  r a t e  by a l l  f i s h e r i e s  was e s t ima ted  a s  fo l lows:  

Total Harvest Rate (CH,) = a 
p i  + E  

Removal Rates. I n  s e q u e n t i a l  "gaunt le t "  type  f i s h e r i e s  such a s  occur  f o r  coho 
salmon i n  Southeast  Alaska, removal r a t e  e s t ima te s  f o r  d i s t i n c t  f i s h e r i e s  provide  
a c l e a r e r  understanding of management op t ions  f o r  ach iev ing  d e s i r e d  escapement 
than  do s tock  d i s t r i b u t i o n  o r  ha rves t  r a t e  e s t i m a t e s .  Removal r a t e s  a r e  
independent of ha rves t  by prev ious  f i s h e r i e s  and, t h e r e f o r e ,  p rovide  a measure 
of t h e  e f f e c t  of a p a r t i c u l a r  f i s h e r y  on a migra t ing  popula t ion  of f i s h .  
Therefore ,  removal r a t e  e s t i m a t e s  a r e  an important component of pos t season  
management assessment and a r e  u s e f u l  f o r  developing f u t u r e  management s t r a t e g i e s .  

For t h i s  a n a l y s i s  t h e  number of f i s h  a v a i l a b l e  t o  a f i s h e r y  is  cons idered  t o  be  
t h e  t o t a l  number-of f i s h  t h a t  migra te  through t h e  a r e a  where t h e  f i s h e r y  occurs .  
The number of f i s h  t h a t  pass  through a f i s h i n g  a r e a  i s  t h e  e s t ima ted  t o t a l  r e t u r n  
( ca t ch  and escapement) minus f i s h  ha rves t ed  i n  preceding f i s h e r i e s .  Therefore ,  



it i s  necessary t o  assume a d i r e c t i o n  of migra t ion .  I n  t h i s  a n a l y s i s ,  it was 
assumed t h a t  r e tu rn ing  coho salmon migrated by t h e  most d i r e c t  r o u t e ( s )  from t h e  
open ocean toward t h e i r  systems of o r i g i n  and t h a t  they  could not pas s  around t h e  
f i s h e r i e s .  Suppose t h a t  T , i s  t h e  number of tagged f i s h  a v a i l a b l e  t o  t h e  f i r s t  
f i s h e r y  and t h a t  F, i s  t h e  ha rves t  of tagged f i s h  by f i s h e r y  i. The removal r a t e  
( R )  by t h e  f i r s t  f i s h e r y  i s  es t imated  a s  fol lows:  

For subsequent f i s h e r i e s  where i>l, R i i s  es t imated  a s  fol lows:  

R .  = pi 
L 

where L = i--1 

T2 ( 1 - H , )  
j - 1  

Removal r a t e s  were es t imated  by f i s h e r y  f o r  t h e  Tatsamenie River  s tock  (Table 2) . 
I t  was assumed t o  be harves ted  s imultaneously by t h e  t r o l l ,  purse s e i n e  and t r a p  
f i s h e r i e s  before becoming a v a i l a b l e  t o  subsequent f i s h e r i e s .  Surviving f i s h  then  
became a v a i l a b l e  t o  t h e  D i s t r i c t  115 d r i f t  g i l l  n e t  f i s h e r y  and t h e  Juneau marine 
spo r t  f i s h e r y  before  becoming a v a i l a b l e  t o  t h e  D i s t r i c t  111 d r i f t  g i l l  ne t  
f i s h e r y .  The mainstem Taku River f i s h e r i e s  were assumed t o  ha rves t  t h e  s tock  
subsequent t o  t h e  D i s t r i c t  111 d r i f t  g i l l  ne t  f i s h e r y  and before  t h e  s p o r t  
f i s h e r y  i n  t h e  Tatsamenie River .  

H a r v e s t  D i s t r i b u t i o n .  The harves t  d i s t r i b u t i o n  (percent  by a r e a  and gea r  t ype )  
was es t imated  f o r  tagged Taku River and Speel  Lake f i s h  (Tables  3 -4 ) .  Expanded 
t a g  recover ies  i n  each f i s h e r y  (F,) were d iv ided  by t h e  sum of expanded f i s h e r y  
r ecove r i e s  i n  a l l  f i s h e r i e s  ( I F , ) .  The harves t  d i s t r i b u t i o n  by gear  t ype  (Table 
3 )  was es t imated  us ing  a  quadrant-period expansion f o r  t h e  t r o l l  f i s h e r y  and a 
d i s t r i c t - s t a t i s t i c a l  week expansion f o r  t h e  ne t  and t r a p  f i s h e r i e s .  For 
e s t ima t ing  t h e  d i s t r i b u t i o n  by PMFC a r e a  (Table 4 ) ,  t h e  ne t  and t r a p  f i s h e r y  
expansions remained t h e  same while r ecove r i e s  from t h e  Alaska t r o l l  f i s h e r y  were 
expanded by PMFC a r ea  (Appendix A . 2 )  and f i s h i n g  per iod .  

M i g r a t o r y  T i m i n g .  The migratory t iming of Taku River and Speel  Lake coho salmon 
i n  t h e  t r o l l  f i s h e r y  and t h e  D i s t r i c t  111 d r i f t  g i l l  ne t  f i s h e r y  was es t imated  
from t h e  d i s t r i b u t i o n  of t h e  harvest  of tagged f i s h  by week. T r o l l  f i s h e r y  t a g  
r ecove r i e s  were expanded t o  t o t a l  ca t ch  by quadrant and week while d r i f t  g i l l  ne t  
recover ies  were expanded by statistical a r e a  and week. The weekly p ropor t ion  of 
t h e  t o t a l  t r o l l  c a t ch  and D i s t r i c t  111 g i l l  ne t  ca t ch  was es t imated  f o r  s i x  t a g  
groupings (Appendiices B .  1 and B .  2 )  . Expanded weekly r ecove r i e s  were d iv ided  by 
t h e  s u m  of expanded r ecove r i e s  from throughout t h e  season t o  e s t ima te  weekly 
propor t ions  of t o t a l  ca t ch .  These e s t ima te s  a r e  based on t h e  d a t e s  of landing  
of tagged f i s h  a t  f i s h i n g  p o r t s .  Since t h e  average t r i p  l eng th  f o r  a  t r o l l  
v e s s e l  i s  about 6 days, t h e  average time of cap tu re  of landed f i s h  probably 
occurred 3 days previous ly .  

S u r v i v a l  R a t e s .  The s u r v i v a l  r a t e  f o r  tagged juveni le  coho salmon from t h e  
Tatsamenie River from t h e  t ime of tagging  u n t i l  e n t r y  i n t o  t h e  f i s h e r i e s  was 
es t imated .  It was assumed t h a t  a l l  marked a d u l t s  r e tu rn ing  t o  t o  t h e  s t ream had 
been tagged t h e r e  a s  juveni les  and t h a t  t h e r e  was no incidence of n a t u r a l l y  
missing adipose f i n s .  Therefore,  a l l  adipose c l ipped  f i s h  t h a t  d i d  not  con ta in  
t a g s  were assumed t o  have shed t h e i r  t a g s .  A sample of adipose c l ipped  f i s h  (q) 
was drawn from t h e  escapement and sampled f o r  coded-wire t ags ,  of which t f i s h  
were found t o  b e  tagged.  The s u r v i v a l  r a t e  from t h e  time of t agg ing  (smolt o r  
age 1+ juveni le )  t o  t h e  a d u l t  s t age  (age -1) was es t imated  a s  fol lows:  



m, CCF~ + E) (-1 
Survival Rate (S) = t 

TI 

where m,= number of adipose c l i p p e d  f i s h  i n  t h e  escapement t h a t  were examined 
f o r  t a g s  

t = number of sampled adipose c l i p p e d  f i s h  i n  t h e  escapement t h a t  conta ined  
t a g s  

T, = number of j uven i l e s  tagged 

Typica l ly ,  90% o r  more of r ecove r i e s  from juveni le  t a g  groups have been recovered 
i n  a  s i n g l e  r e t u r n  year  while v i r t u a l l y  a l l  tagged smolts  have r e tu rned  i n  a  
s i n g l e  yea r .  Tag r e t e n t i o n  was assumed t o  be t h e  same i n  f i s h  from a  s i n g l e  
r e t u r n  year  because it was impossible  t o  determine when ad ipose  c l i p p e d  f i s h  
without t a g s  had been marked. P o t e n t i a l  b i a s  occurs  i n  t h e  e s t i m a t e s  t o  t h e  
e x t e n t  t h a t  d i f f e r e n t  t a g  r e t e n t i o n  r a t e s  have occur red  i n  r e l e a s e s  from 
d i f f e r e n t  yea r s .  The s u r v i v a l  r a t e  e s t i m a t e  f o r  j uven i l e s  tagged  i n  1987 i s  
pre l iminary  a s  it does no t  y e t  i nc lude  tagged f i s h  t h a t  r e tu rned  i n  1990. 

Results and Discussion 

Escapement Enumeration and Sampling 

Tatsamenie Weir. The Canada Department of F i s h e r i e s  and Oceans (DFO) opera ted  
a  weir a t  t h e  o u t l e t  of L i t t l e  Tatsamenie Lake (F igure  1) dur ing  August 4 - 
October 30. The f i r s t  a d u l t  coho salmon passed t h e  w e i r  on August 23 and a  t o t a l  
of 6 9 4  f i s h  was counted and sampled f o r  adipose c l i p s  du r ing  t h e  pe r iod  of 
ope ra t i on .  In  add i t i on ,  a  downstream f o o t  survey i n d i c a t e d  t h a t  18 f i s h  remained 
below t h e  w e i r  f o r  a  t o t a l  escapement count of 712. Seventy-five (10.8%) of t h e  
694 f i s h  sampled had adipose clip?,  of which p o s i t i v e  s i g n a l s  f o r  coded-wire t a g s  
were r e g i s t e r e d  i n  only 57. Heads were taken  and examined f r o m t e n  c l i p p e d  f i s h  
t h a t  r e g i s t e r e d  s i g n a l s  and t e n  f i s h  t h a t  d i d  not  r e g i s t e r  s i g n a l s .  Of t h e  f i s h  
t h a t  d i d  not  r e g i s t e r  s i g n a l s ,  t h r e e  had t a g s  while  seven d i d  n o t .  Of t h e  t e n  
f i s h  t h a t  d i d  r e g i s t e r  s i g n a l s ,  t a g s  were found i n  on ly  seven. The number of 
f i s h  t h a t  d i d  r e g i s t e r  p o s i t i v e  s i g n a l s  (57) was m u l t i p l i e d  by t h e  p ropor t i on  of 
heads sampled from t h a t  group t h a t  conta ined  t a g s  (0 .7)  while t h e  number t h a t  d i d  
not  r e g i s t e r  s i g n a l s  (18) was m u l t i p l i e d  by t h e  propor t ion  of heads sampled from 
t h a t  group t h a t  conta ined  t a g s  (0 .3)  . The two r e s u l t i n g  numbers were t hen  added 
t o  e s t ima te  t h e  number of tagged f i s h  (45.30) i n  t h e  sample of 694 f i s h  counted 
a t  t h e  weir .  The w e i r  sample was expanded t o  t h e  t o t a l  escapement e s t i m a t e  of 
712 f i s h  t o  e s t i m a t e  t h e  t o t a l  number of coded-wire tagged f i s h  i n  t h e  escapement 
(46.48) . An e s t ima ted  6 .5% of t h e  escapement was tagged. Tag r e t e n t i o n  was 
e s t ima ted  a t  on ly  6 0 . 4 % .  

Stock Cont r ibu t ion  and D i s t r i b u t i o n  

A t o t a l  of 43 tagged Tatsamenie River  coho salmon was recovered i n  Alaska 
f i s h e r i e s ,  while  an e s t ima ted  45 were p re sen t  i n  a  sample of 75 adipose c l i p p e d  
f i s h  observed i n  t h e  escapement (Table 11. Eighteen s p h a g e t t i  t a g s  a p p l i e d  a t  
Canyon I s l a n d  were recovered a t  t h e  Tatsamenie Weir. The t o t a l  r e t u r n  t o  t h e  
Tatsamenie River  was e s t ima ted  a t  3,195 f i s h  of which 2,483 (77.7%) were 
harves ted .  Marine commercial f i s h e r i e s  accounted f o r  t h e  m a j o r i t y  of t h e  
r e t u r n i n g  run (64.5%) while  sma l l e r  e s t ima ted  percentages were taken  i n  t h e  
marine s p o r t  f i s h e r y  (10 .9%) ,  t h e  i n r i v e r  commercial f i s h e r y  ( 1 . 9 % )  and t h e  
i n r i v e r  test  f i s h e r y  (0 .4%)  . The c o m e r c i a l  c a t ch  was d iv ided  a s  fo l lows:  t r o l l  
35.3%, d r i f t  g i l l  n e t  28.9% and t r a p  0.3%. 



The 1989 e s t ima ted  t o t a l  run of 3,195 f i s h  was l a r g e r  t han  t h e  1988 run of 2,191 
(Shaul 1989) .  However, t h e  escapement was on ly  s l i g h t l y  h ighe r  i n  1989 (712 
compared with 663 i n  1988) because of a  h igher  ha rves t  r a t e  (77.7% vs .  69 .7%) .  

Removal Rates  

F i she ry  removal r a t e s  were e s t ima ted  f o r  t h e  Tatsamenie River  s tock  (Table 2 ) .  
Est imated removal r a t e s  of 0.353, 0.169 and 0.530, r e s p e c t i v e l y ,  were incu r r ed  
by t h e  Tatsamenie River s tock  i n  t h e  t r o l l ,  Juneau Spor t  and D i s t r i c t  111 d r i f t  
g i l l  ne t  f i s h e r i e s .  The t o t a l  removal r a t e  by i n r i v e r  commercial and test  
f i s h e r i e s  was e s t ima ted  a t  0.093. The i n r i v e r  commercial f i s h e r y  accounted f o r  
an e s t ima ted  removal r a t e  of on ly  0.077. 

Harvest D i s t r i b u t i o n  

Harvest by Gear Type. Based on 466 t a g  r ecove r i e s ,  t h e  marine ha rves t  
d i s t r i b u t i o n  by gear  t ype  f o r  a l l  t agged  Taku River  coho salmon was a s  fo l lows:  
t r o l l  59.4%; purse  s e i n e  3.1%; t r a p  0.1%; d r i f t  g i l l  n e t  33.7%; and s p o r t  3.7% 
(Table 3 ) .  These e s t i m a t e s  show a h igher  percentage  ha rves t ed  i n  t h e  t r o l l  
f i s h e r y  compared with 1988 e s t i m a t e s  o f :  t r o l l  39.5%; purse  s e i n e  0 . 9 % ;  d r i f t  
g i l l  n e t  4 9 . 4 % ;  and s p o r t  10 .2%.  In  1989, t h e  t r o l l  f i s h e r y  was less r e s t r i c t e d  
compared with 1988 because of o v e r a l l  g r e a t e r  abundance of coho salmon while  t h e  
D i s t r i c t  111 d r i f t  g i l l n e t  f i s h e r y  was l i m i t e d  because of weak f a l l  chum r e t u r n s .  
Data from both 1988 and 1989 i n d i c a t e d  a  h igher  percentage ha rves t ed  i n  t h e  d r i f t  
g i l l  n e t  f i s h e r y  and a  lower percn tage  ha rves t ed  i n  t h e  t r o l l  f i s h e r y  compared 
with e a r l i e r  s t u d i e s .  Data from 1977-1979 (Shaul 1987; p r e l imina ry  d a t a )  
i n d i c a t e d  t h e  fo l lowing  marine ha rves t  d i s t r i b u t i o n  based on 159 r ecove r i e s  from 
f i s h  tagged i n  mainstem v a l l e y  r e a r i n g  a r ea s :  t r o l l  60.9%; pu r se  s e i n e  2.5%; 
d r i f t  g i l l  n e t  29.2%; and s p o r t  7 .4%.  E a r l i e r  i n v e s t i g a t i o n s  t h a t  employed 
f l u o r e s c e n t  pigment marking of r e a r i n g  juven i l e s  i n  Yehring and Johnson Creeks 
(Gray e t  a l .  1978) r e s u l t e d  i n  c o m e r c i a 1  ha rves t  d i s t r i b u t i o n  e s t i m a t e s  f o r  
1974 r e t u r n s  a s  fo l lows:  t r o l l  71.9%; purse  s e i n e  0.4%; and d r i f t  g i l l  n e t  27 -7% 
(no s p o r t  e s t i m a t e ) .  The 1988 percentages were a f f e c t e d  by e x t e n s i v e  c l o s u r e s  
i n  t h e  t r o l l  f i s h e r y  which reduced t h e  t r o l l  c a t c h  and r e s u l t e d  i n  a  l a r g e r  
ha rves t  by i n s i d e  f i s h e r i e s .  

Based on 98 r ecove r i e s ,  t h e  ha rves t  of Speel  Lake coho salmon was d i s t r i b u t e d  a s  
fo l lows:  t r o l l  93.8%, purse  s e i n e  3.5%, and d r i f t  g i l l  n e t  2 .7%.  I t  i s  
remarkable t h a t  no t a g s  were recovered i n  t h e  d r i f t  g i l l  n e t  f i s h e r y  i n  Distr ic t  
111 i n  which Speel  Lake is  loca t ed .  However, t h i s  i s  not  t o t a l l y  i n c o n s i s t e n t  
with t h e  r e s u l t s  of previous tagging  a t  Speel  Lake which i n d i c a t e d  t h a t  i n  1981, 
1982, 1983 and 1985 t h e  D i s t r i c t  111 d r i f t  g i l l  n e t  f i s h e r y  accounted f o r  on ly  
8 .2%,  4.2%, 1 .9% and 24.4%, r e spec t ive ly ,  of t h e  t o t a l  ha rves t  of t h a t  s t ock  
(average 9.6%; Shaul e t  a l .  In  p r e s s ) .  It appears  t h a t  Po r t  Snet t isham coho 
salmon s tocks  a r e  t y p i c a l l y  a f f e c t e d  f a r  less by t h e  f a l l  d r i f t  g i l l  n e t  f i s h e r y  
compared with Taku River s t o c k s .  

I n  1989, t h e  v a s t  ma jo r i t y  of t h e  t r o l l  ha rves t  of Taku River  s t o c k s  occur red  i n  
t h e  northwest quadrant  which accounted f o r  56.7% of t h e  t o t a l  marine c a t c h  
compared with on ly  2.0% f o r  t h e  no r theas t  quadrant ,  0.6% f o r  t h e  southwest 
quadrant  and 0 . 1 %  f o r  t h e  sou theas t  quadran t .  Of t h e  t o t a l  e s t ima ted  d r i f t  g i l l  
ne t  s h a r e  of 33.7%, 30.6% was ha rves t ed  i n  D i s t r i c t  111 while  3.1% was taken  i n  
D i s t r i c t  115. The Speel  Lake s tock  was a l s o  harves ted  p r i m a r i l y  i n  t h e  t r o l l  
f i s h e r y  i n  t h e  northwest quadrant  (83 .9%)  while  9.9% was e s t ima ted  f o r  t h e  
n o r t h e a s t  quadran t .  

Recoveries i n  1989 f u r t h e r  suppor ted  i n d i c a t i o n s  from 1988 d a t a  t h a t  d i f f e r e n c e s  
e x i s t e d  i n  t h e  ha rves t  d i s t r i b u t i o n s  of f i s h  from d i f f e r e n t  mainstem t r i b u t a r i e s  
of t h e  Taku River .  I n  1988, an e s t ima ted  49.6% of t h e  marine h a r v e s t  of Canadian 
mainstem f i s h  w e r e  t aken  i n  t h e  t r o l l  f i s h e r y  compared wi th  on ly  34.5% f o r  
Yehring Creek while  t h e  e s t ima ted  percentages  t aken  i n  t h e  D i s t r i c t  111 d r i f t  
g i l l  n e t  f i s h e r y  were 31.0% and 52.3%, r e s p e c t i v e l y  (Shaul 1989) .  I n  1989, an 
e s t ima ted  65.9% of t h e  ha rves t  of Canadian mainstem f i s h  w e r e  t aken  i n  t h e  t r o l l  
f i s h e r y  compared with 57.7% f o r  Yehring Creek while  27.5% and 31.2%, 



r e spec t ive ly ,  were taken  i n  t h e  D i s t r i c t  111 d r i f t  g i l l  n e t  f i s h e r y  (Table 3 ) .  
Yehring Creek f i s h  a l s o  aga in  demonstrated s l i g h t l y  e a r l i e r  and more p r o t r a c t e d  
t iming  i n  t h e  t r o l l  and d r i f t  g i l l  n e t  f i s h e r i e s  (see s e c t i o n  on migra tory  
t iming)  . 
Harvest by Area. I n  1989, t h e  d a t a  aga in  i n d i c a t e d  t h a t  t h e  most important  
ha rves t  a r e a s  f o r  tagged Taku River  coho salmon i n  o u t s i d e  and in t e rmed ia t e  
waters  were t h e  c e n t r a l  i n t e rmed ia t e  a r e a  which accounted f o r  an  e s t ima ted  30.8% 
of t h e  t o t a l  marine ha rves t  and t h e  nor thern  o u t s i d e  a r e a  n o r t h  of Cape Spencer 
(20.5%; Table 4 ) .  The c e n t r a l  o u t s i d e  and southern  o u t s i d e  a r e a s  accounted f o r  
on ly  6.8% and 0.7% of t h e  e s t ima ted  t o t a l  marine ha rves t ,  r e s p e c t i v e l y .  The 
southern i n t e rmed ia t e  a r e a  accounted f o r  on ly  1 . 9 %  of t h e  t o t a l .  An e s t ima ted  
2.9% of t h e  ha rves t  occur red  i n  Lynn Canal, while  35.8% was taken  i n  Stephens 
Passage ( D i s t r i c t  111). 

Concentration of Tags. A s  expected,  tagged Taku River  coho salmon were most 
concent ra ted  i n  t h e  Taku/Snettisham d r i f t  g i l l  n e t  f i s h e r y  i n  Stephens Passage 
( D i s t r i c t  111) a t  an e s t ima ted  9.92 t a g s  p e r  1,000 f i s h  (Table  5)  . They a l s o  
con t r ibu t ed  s u b s t a n t i a l l y  t o  t h e  Juneau marine s p o r t  f i s h e r y  (2.63 tags/1,000 
f i s h ) .  In  more d i s t a n t  a r ea s ,  tagged Taku River  f i s h  were most p r eva l en t  i n  
ca t ches  from t h e  C e n t r a l  In te rmedia te  a r e a  (Cross Sound, I c y  S t r a i t ,  upper 
Chatham S t r a i t )  with a  concen t r a t i on  of 2.02 tags /1 ,000  f i s h  and t h e  Northern 
Outside a r e a  (no r th  of Cape Spencer) a t  1 .35 tags/1,000 f i s h .  This  i n d i c a t e s  
t h a t  Taku River  coho salmon were approximately f i v e  t o  seven t i m e s  more p reva l en t  
i n  ca tches  i n  t h e  d r i f t  g i l l  ne t  f i s h e r y  nea r  t h e  r i v e r  mouth compared with t h e  
more mixed-stock t r o l l  and pu r se  s e i n e  f i s h e r i e s  a long  t h e i r  primary migra t ion  
r o u t e  thrpugh o u t s i d e  waters  and s t r a i t s .  Tagged Taku River  f i s h  w e r e  found i n  
r e l a t i v e l y  low concen t r a t i ons  i n  t h e  C e n t r a l  Outside a r e a  (0.23 t a g s / l ,  000 f i s h )  , 
Southern In te rmedia te  a r e a  (0.17 t a g s / l ,  000 f i s h )  and Southern Outside a r e a  (0.02 
tags/1,000 f i s h )  i n d i c a t i n g  an o v e r a l l  north-south migra t ion  p a t t e r n  a long  t h e  
c o a s t .  Tagged Taku River  coho salmon were a l s o  recovered from t h e  Lynn Canal 
( D i s t r i c t  115) d r i f t  g i l l  n e t  f i s h e r y  with an e s t ima ted  concen t r a t i on  of 0.92 
t a g s / l ,  000 f i s h .  Very small  concen t r a t i ons  of tagged Taku River  f i s h  w e r e  found 
i n  t h e  Cen t r a l  I n s i d e  (0.05/1,000 f i s h )  and Southern I n s i d e  (0.01/1,000 f i s h )  
a r e a s .  

Migratory Timing 

The region-wide t r o l l  c a t ch  showed two d i s t i c t  peaks with a  t rough  corresponding 
t o  a  f i s h e r y  c l o s u r e  dur ing  August 14-23. F ish  tagged a t  Yehring Creek appeared 
t o  be s l i g h t l y  e a r l i e r  i n  t iming  t h a t  t hose  tagged i n  Canadian mainstem r e a r i n g  
a r e a s  based on a  sample s i z e  of 147 and 131 t a g s ,  r e s p e c t i v e l y  (F igure  2  and 
Appendix B . l ) .  The ha rves t  t iming  d i s t r i b u t i o n s  of bo th  s t o c k s  were r e l a t i v e l y  
p r o t r a c t e d  with cumulative 50% d a t e s  of August 21 f o r  Yehring Creek and August 
29 f o r  Canadian mainstem t r i b u t a r i e s .  A smal l  sample of 22 t a g s  from Tatsamenie 
River coho salmon i n d i c a t e d  t h a t  t hey  reached peak abundance i n  t h e  t r o l l  f i s h e r y  
e a r l i e r  than f i s h  from mainstem t r i b u t a r i e s  with a  cumulat ive 50% d a t e  of August 
17 (F igure  3  and Appendix B.l). Overa l l ,  tagged Taku River coho salmon were 
d i s t r i b u t e d  i n  t h e  t r o l l  c a t ch  over  t h e  e n t i r e  season with a  peak c o n t r i b u t i o n  
i n  l a t e  August a f t e r  t h e  c l o s u r e  (F igure  4 and Appendix B . l ) .  Tagged Speel  Lake 
f i s h  showed a  s i m i l a r  d i s t r i b u t i o n  t o  t hose  from t h e  Taku River  wi th  a  cumulat ive 
50% d a t e  of August 21. 

Yehring Creek and Canadian mainstem f i s h  peaked i n  t h e  D i s t r i c t  111 d r i f t  g i l l  
n e t  f i s h e r y  i n  l a t e  August a s  d i d  t h e  t o t a l  c a t ch  of a l l  s t o c k s  (F igure  5  and 
Appendix B.2) . Yehring Creek and Canadian mainstem f i s h  had e s t ima ted  cumulat ive 
50% d a t e s  of August 30 and September 1, r e s p e c t i v e l y .  Based on a  smal l  sample 
(N=16) , Tatsamenie River  f i s h  showed a  peak and cumulative 50% d a t e  near  t h e  end 
of August. 

The Canyon I s l a n d  f i shwheels  showed two peaks i n  coho CPUE on approximately 
August 9 and September 13 (F igure  7  and Appendix B.3) .  A t o t a l  of 18 s p a g h e t t i  
tagged coho salmon from Canyon I s l a n d  w e r e  recovered from t h e  Tatsamenie River .  
The t agg ing  d a t e s  ranged from J u l y  21 t o  September 11. Peak CPUE of Tagged 
Tatsamenie River  f i s h  was e s t ima ted  t o  have occur red  i n  mid-August. 



Survival Rates 

The Survival rate for juvenile coho salmon tagged at the Tatsamenie River in late 
~ u l y  and early August 1987 was estimated 2.9%. This estimate does not include 
the few fish that were expected to return in 1990. The estimated survival rate 
for 1987 juveniles was higher than the estimate of 2.0% for fish tagged in 
September 1986. The estimate for 1986 juveniles increased fromthe survival rate 
of 1.9% reported by Shaul (1989) after 1989 returns were included. These 
estimates are lower than the average for juvenile coho salmon tagged at the 
Berners River in late June (average 4.8%; range 2.9-6.7%) and at Ford Arm Lake 
in July and August (average 8.9%; range 6.0-14.4%; Shaul In press) . The survival 
rate for Nahlin River coho salmon tagged in 1986 was estimated at only 1.5%. The 
poor survival rates estimated for these two upper Taku River stocks suggests that 
interior coho stocks may suffer greater freshwater mortality than coastal coho 
stocks. 

ESCAPEMENT COUNTS AND ESTIMATES 

Methods and Procedures 

McGregor and Clark (1990) estimated the number of coho salmon that escaped past 
Canyon Island Isl--3 in the mainstem Taku River through September . Upstream 
migrant adults we zaptured in f ishwheels operated at Canyon Island, tagged and 
released. Tag rec,-.?cry was conducted using commercial and test fish catches from 
the Canadian portion of the mainstem. The authors applied a mark-recapture 
technique (Darroch 1961) to estimate gross escapement past Canyon Island. The 
mainstem estimation program was a joint effort between ADF&G (CF) and DFO. 

Adult enumeration weirs were operated throughout the majority of the coho salmon 
migration at the Tatsamenie River and Yehring Creek. At the weirs, fish were 
enumerated as they passed through a trap, while fish remaining when the weir was 
removed were surveyed by foot or helicopter and their number added to the 
cumulative weir count. 

Helicopter surveys were conducted on the upper Nahlin and Dudidontu Rivers and 
at Flannigan Slough (Wilms Creek). Surveys were conducted from an altitude of 
6-15 m unless obstructions requrred flying higher. Airspeed varied from 
approximately 5-50 km per hour depending on terrain, visibility and the presence 
or absence of fish. Surveys were conducted from a Bell 206 B Jet Ranger 
helicopter. The door on the observer's side was removed and the helicopter was 
maneuvered so that the observer was able to look down into the stream 
continuously from the left side. The observer wore polarized glasses to reduce 
reflective glare and a billed hat to keep prop wash out of the observer's eyes. 

Results and Discussion 

Mainstem Mark-Recapture Estimate 

The gross coho salmon escapement past Canyon Island was estimated at 60,841 (95% 
C.I. 38,940-82,742). The gross escapement was reduced by Canadian commercial, 
food and test fishery catches to 56,808 fish. McGregor and Clark (In press) 
describe the details of their estimate which included only fish migrating through 
October 1. 



T r i b u t a r y  Surveys  and Weir Counts 

Upper N a h l i n  River S u r v e y .  The upper  Nahl in  River  w a s  surveyed on September 12 
beg inn ing  a t  11:30 a.m. T h i s  d a t e  w a s  de te rmined  t o  be  n e a r  optimum by Shaul  
(1989) based  on a wei r  count  and two s u r v e y s  conducted i n  1988. The survey  w a s  
conducted under  e x c e l l e n t  v i s i b i l i t y  c o n d i t i o n s  w i t h  a  c l e a r  sky,  calm winds and 
a  low w a t e r  l e v e l .  A t o t a l  o f  322 coho salmon was coun ted  o f  which 310 were l i v e  
and 12 were c a r c a s s e s .  The d i s t r i b u t i o n  o f  spawners was d i f f e r e n t  from t h a t  
obse rved  i n  p r e v i o u s  y e a r s .  A l a r g e  beaver  dam n e a r  t h e  upper end of t h e  lower 
v a l l e y  appeared  t o  be b l o c k i n g  most o f  t h e  f i s h  from t h e  main spawning a r e a .  
Th is  w a s  t h e  f i r s t  s e r i o u s  blockage downstream from t h e  main spawning grounds 
t h a t  h a s  been observed  s i n c e  s u r v e y s  were i n i t i a t e d  i n  1986. Of t h e  t o t a l  coun t ,  
o n l y  19 f i s h  were s e e n  upst ream from t h e  dam whi le  t h e  l a r g e s t  c o n c e n t r a t i o n  was 
observed  i n  a  poo l  immediate ly  downstream from t h e  dam. A t o t a l  o f  10 sockeye 
salmon was a l s o  counted,  a l l  o f  which were above t h e  dam. 

The 1989 count  o f  322 coho salmon was h i g h e r  t h a n  1986 and 1987 survey  c o u n t s  of 
318 and 165, r e s p e c t i v e l y ,  b u t  lower t h a n  t h e  1988 peak coun t  of 694 f i s h  (Tab le  
6) . 
Dudidontu  River S u r v e y s .  The Dudidontu River  was su rveyed  on September 12 
beg inn ing  a t  8:30 a.m. The sky  was c l e a r ,  winds calm and wate r  low r e s u l t i n g  i n  
e x c e l l e n t  v i s i b i l i t y .  Only 101 coho salmon (96 l i v e ;  5 dead)  w e r e  s e e n  d u r i n g  
t h e  su rvey  downstream from Ketchum Lake t o  Kakuchuya Creek.  Twelve l i v e  f i s h  and 
two c a r c a s s e s  were observed  i n  a n  upst ream survey  o f  Kakachuya Creek.  The 
s e c t i o n  from Kakuchuya Creek downstream t o  t h e  canyon was n o t  surveyed because  
surveys  i n  p r e v i o u s  y e a r s  i n d i c a t e d  t h a t  no f i s h  h e l d  i n  t h a t  a r e a .  The t o t a l  
su rvey  count  i n c l u d e d  115 coho salmon of  which 108 were l i v e  f i s h  and 7 were 
c a r c a s s e s .  

The 1989 count  o f  115 f i s h  was h i g h e r  t h a n  t h e  1986 count  o f  108 f i s h  b u t  lower 
t h a n  t h e  1987 and 1988 c o u n t s  o f  276 and 367, r e s p e c t i v e l y  (Tab le  6) . The low 
1989 count  i s  c o n s i s t e n t  w i t h  a n  ex t remely  s p a r s e  p o p u l a t i o n  of r e a r i n g  coho 
salmon observed  whi le  coded-wire t a g g i n g  i n  1987. Only 1,712 j u v e n i l e  coho 
salmon was c a p t u r e d  i n  1,237 t r a p  s e t s  of which n e a r l y  a l l  were s m a l l  young-of- 
the -year  f i s h  whi le  fewer t h a n  2% were age 1 (Shaul  1 9 8 7 ) .  I n  1989, e x t e n s i v e  
beaver  dams i n  t h e  marshy v a l l e y  n e a r  Camp I s l a n d  Lake appeared t o  b lock  spawners 
from t h e  uppermost r e a c h e s  o f  spawning and r e a r i n g  h a b i t a t  a s  a l s o  o c c u r r e d  i n  
1986. 

The 1986 count  was r e v i s e d  downward from 798 (Shaul  1989) t o  o n l y  108 based on 
o b s e r v a t i o n s  i n  subsequent  y e a r s  t h a t  sugges ted  t h a t  690 of t h e  f i s h  coun ted  i n  
1986 were i n  f a c t  l a r g e  r e s i d e n t  rainbow t r o u t  t h a t  were c o n c e n t r a t e d  i n  t h r e e  
poo ls  i n  t h e  middle r e a c h e s  of t h e  r i v e r .  T a l l  t r e e s  a l o n g  t h e  p o o l s  
n e c e s s i t a t e d  c o u n t i n g  from a  h i g h e r  a l t i t u d e  t h a t  was necessa ry  a l o n g  most o f  t h e  
open Dudidontu River  v a l l e y .  The i n c r e a s e d  a l t i t u d e  combined w i t h  l i m i t e d  
visibility due t o  t h e  d e p t h  of t h e  p o o l s  probably  caused a n  e r r o r  i n  s p e c i e s  
i d e n t i f i c a t i o n .  Schools  o f  30-40 l a r g e  rainbow t r o u t  were p o s i t i v e l y  i d e n t i f i e d  
a t  t h e  p o o l s  by a  coded-wire t a g g i n g  crew which camped n e a r  t h e  s i d e  i n  l a t e  
August 1987. Close  examina t ion  of t h e  poo ls  d u r i n g  h e l i c o p t e r  s u r v e y s  i n  
September 1987 and 1988 i n d i c a t e d  t h a t  t h e y  c o n t a i n e d  o n l y  rainbow t r o u t ,  
a l t h o u g h  t h e  t o t a l  number o f  f i s h  was much lower t h a n  had been observed i n  1986. 
No a d u l t  coho salmon were observed w i t h i n  s e v e r a l  k i l o m e t e r s  o f  t h e  s i t e  d u r i n g  
1987-1989 s u r v e y s  whi le  t h e  v a s t  m a j o r i t y  were coun ted  much f a r t h e r  upst ream i n  
poo ls  n e a r  b e t t e r  s u b s t r a t e  f o r  spawning. The p o o l s  were examined a g a i n  i n  1989 
and a  l a r g e  number of f i s h  was observed,  s i m i l a r  t o  1986. The t o t a l  number o f  
f i s h  p r e s e n t  was e s t i m a t e d  a t  between 600-1,000, a l l  o f  which a l l  appeared  t o  be 
rainbow t r o u t .  S p e c i e s  i d e n t i f i c a t i o n  problems o f  t h i s  t y p e  p o i n t  o u t  t h e  v a l u e  
of o b s e r v e r  e x p e r i e n c e  i n  conduc t ing  surveys  i n  sys tems where s i m i l a r  s i z e d  
s p e c i e s  a r e  p r e s e n t .  

F l a n n i g a n  S l o u g h  S u r v e y s .  Flann igan  Slough ( a l s o  known as Wilms Creek) was 
surveyed on  October  23 (Tab le  7) . Counts made by two d i f f e r e n t  o b s e r v e r s  d u r i n g  
t h e  same s u r v e y  were 1,259 f i s h  and 1,670 f i s h ,  r e s p e c t i v e l y  (average  1 , 4 6 5 ) .  



Yehring Creek Weir. The Yehring Creek weir  was opera ted  du r ing  August 13-October 
3 when it was d i s ab l ed  i n  a f l ood .  A t o t a l  of 1,444 a d u l t  coho salmon was 
counted du r ing  t h e  pe r iod  of ope ra t i on .  Based on t h e  r e s u l t s  of a mark-recapture 
study, E l l i o t t  and S t e r r i t t  (1990) es t imated  t h e  t o t a l  escapement a t  2,183 f i s h .  
t h e  f i r s t  year  when t h e  weir remained r e l a t i v e l y  f i s h - t i g h t  throughout  t h e  
season.  Adult (age -1) e s t i m a t e s  f o r  w e i r  counts  i n  1986, 1987 and 1988 were 
1,988, 1,622 and 1,423, r e s p e c t i v e l y  (Table 7)  . However, an  unknown number of  
f i s h  passed t h e  weir  uncounted du r ing  1986 and 1987. Dai ly  counts  f o r  1989 and 
o t h e r  d e t a i l s  of t h e  Yehring Creek coho salmon r e sea rch  p r o j e c t  w e r e  r epo r t ed  by 
E l l i o t t  e t  a l .  ( I n  P re s s )  . 
Tatsamenie River Weir. An a d u l t  enumeration w e i r  was ope ra t ed  on t h e  Tatsamenie 
River by DFO f r o m  August 4 through October 30.  A t o t a l  of 694 f i s h  was counted 
through t h e  w e i r  while 18 were counted dur ing  a survey below t h e  w e i r  f o r  a t o t a l  
escapement of 712. The 1989 count was s i m i l a r  t o  t h e  1988 count of 663. f i s h  
(Appendix B . 4 ) .  The ope ra t i on  of  t h e  w e i r  was desc r ibed  i n  more d e t a i l  i n  t h e  
previous s e c t i o n  on a d u l t  t a g  r e t u r n s .  
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T a b l e  1. E s t i m a t e d  h a r v e s t ,  s t o c k  d i s t r i b u t i o n  a n d  e scapemen t  o f  Tatsarnenie  
R i v e r  coho salmon by f i s h e r y ,  1989.  

F i s h e r y  
Number o f  Tags  Expanded Number o f  

Recovered  R e c o v e r i e s  F i s h  P e r c e n t  

T r o l l  

T rap  

D r i f t  G i l l  N e t  (111) 
(115)  

S u b t o t a l  

Juneau S p o r t  

A laska  F i s h e r i e s  ( S u b t o t a l )  

I n r i v e r  Commercial - 
I n r i v e r  T e s t  - 
I n r i v e r  Food - 
I n r i v e r  P e r s o n a l  Use ( U .  S .  ) - 
I n r i v e r  S p o r t  - 

I n r i v e r  ( S u b t o t a l )  - 

T o t a l  C a t c h  ( S u b t o t a l )  - 

Escapement 1 0  46.475 712 2 2 . 3  

T o t a l  R e t u r n  5 3 - 3 ,195  100.0 

Harves t  by Canad ian  i n r i v e r  cormnercial  and  t e s t  f i s h e r i e s  was e s t i m a t e d  f rom 
s p a g h e t t i  t a g  d a t a  (see t e x t )  . N o  e s t i m a t e  w a s  a v a i l a b l e  f o r  t h e  Canad ian  
i n r i v e r  f o o d  f i s h e r y  which h a r v e s t e d  a t o t a l  o f  146 f i s h  o r  f o r  t h e  U.S. 
p e r s o n a l  u s e  f i s h e r y  which accounted f o r  a n  e s t i m a t e d  73 f i s h .  



Table 2 .  Estimated removal r a t e  by f i s h e r y  f o r  coho salmon r e t u r n s  t o  t h e  
Tatsarnenie River, 1988-1989. 

Fishery 

Removal Rate (Propor t ion)  

1988 1989 Average 

T r o l l  

Purse Seine 

Trap 

Lynn Canal G i l l  Net 

Juneau Sport 

D i s t r i c t  111 G i l l  Net 

Marine (Sub to t a l )  

I n r i v e r  Commercial 

I n r i v e r  Test  

I n r i v e r  Food 

I n r i v e r  Sport  

Irirrver (Sub to t a l )  

Tota l  0 .697  0 . 7 7 7  0 . 7 3 7  



3. Estimated ha rves t  d i s t r i b u t i o n  of Taku River  and Speel  Lake coho salmon i n  marine 
f i s h e r i e s  by g e a r  type ,  1989. The t r o l l  percentage  i s  l i s t e d  by quadrant  whi le  t h e  
d r i f t  g i l l  n e t  pe rcen tage  i s  l i s t e d  by district. S t r a t i f i c a t i o n  i s  by quadrant  
( t r o l l )  , district ( s e i n e  and g i l l  n e t )  and p o r t  ( s p o r t )  . 

Tagging Locat ion  (Pe rcen t )  

Yehring A l l  
Yehring Canadian Creek 6 Tatsamenie Dudidontu - Taku Speel  

Area Creek Mainstem Mainstem River  R i v e r  Tags Lake 
Gear 
Type 

T r o l l  Northwest 
Nor theas t  
Southwest 
Southeas t  

T o t a l  

Seine  Tot a 1  

Trap T o t a l  

G i l l  N e t  P . W .  Sound 
D i s t .  106 
D i s t .  115 
D i s t .  111 

T o t a l  

Spor t  To ta l  

Grand T o t a l  100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Sample S i z e  233 186 419 4 3 4 466 98 



Table 4 .  Es t ima ted  h a r v e s t  d i s t r i b u t i o n  of  Taku R ive r  and  S p e e l  Lake coho salmon i n  mar ine  
f i s h e r i e s  by a r e a  and g e a r  t y p e ,  1989. 

Tagqing Locat  i o n  (Pe rcen t  ) 

Yehr ing  A1 1 
Gear Yehring Canadian Creek & Tatsamenie Dudidontu Taku Spee l  

Area Type Creek Mainstem Mainstem R i v e r  R i v e r  Tags Lake 

P.W. Sound S e i n e  
G.  N e t  

Tot a 1  

N.  Ou t s ide  T r o l l  

C. Ou t s ide  T r o l l  

S. Ou t s ide  T r o l l  

C .  I n t e r n e d .  T r o l l  
Se ine  
Spor t  

Tot a 1  

S .  I n t e r n e d .  T r o l l  
S e i n e  

T o t a l  

S .  I n s i d e  

C .  I n s i d e  

Trap  

T r o l l  
G .  N e t  

Tot a 1  

Lynn Canal  G .  N e t  

S teph.  Pas s  G .  N e t  
Spo r t  

Tot a 1  

Grand T o t a l  100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Sample S i z e  204 163 367 4 0 4 411 78 



T a b l e  5 .  E s t i m a t e d  c o n c e n t r a t i o n  ( t a g s  p e r  1,000 f i s h )  o f  coded-wire  t a g g e d  Taku 
R i v e r  coho salmon i n  S o u t h e a s t  A l a s k a  commercia l  f i s h e r i e s  by  PME'C a r e a  
and  i n  t h e  Juneau  s p o r t  f i s h e r y ,  1989.  

Expanded T o t a l  Concent  r a t  i o n  
G e a r  Type (s)  R e c o v e r i e s  C a t c h  ( t a g s / l ,  000 f i s h )  Area 

N o r t h e r n  
Out s i d e  T r o l l  328 -280  

C e n t r a l  
Out s i d e  T r o l l  & S e i n e  108 .663  

S o u t h e r n  
Out s i d e  T r o l l  & S e i n e  1 0 . 7 4 1  

C e n t r a l  
I n t e r m e d i a t e  T r o l l  & S e i n e  488.181 

S o u t h e r n  
I n t e r m e d i a t e  T r o l l  & S e i n e  30 .410 

C e n t r a l  
I n s i d e  

T r o l l ,  S e i n e ,  
G i l l  N e t  5 .536 

S o u t h e r n  
I n s i d e  

T r o l l ,  S e i n e ,  Trap ,  
G i l l  N e t ,  S p o r t  1 . 2 9 5  

Lynn C a n a l  G i l l  Net 46.194 

S t e p h e n s  
Passage  G i l l  N e t  

S p o r t  Juneau 



Table 6 .  Escapement counts  f o r  t h r e e  upper Taku River coho salmon s tocks ,  1985- 
1989. 

Locat i on  
No. of 

Year Type Date (s) Agency Fish  

Upper Nahlin River 1986 
1987 
1988 
1988 
1988 
1989 

Dudidontu River 

Tat samenie ~ i v e r '  1988 
1989 

Hel icopter  
Hel icopter  
Hel icopter  
Hel icopter  
Weir 
Hel icopter  

Hel icopter  
Hel icopter  
Hel icopter  
Hel icopter  
Hel icopter  

Weir 
Weir 

DFO 
ADF&G 

' ~ a n a d a  Department of F i s h e r i e s  and Oceans da t a .  



T a b l e  7. Coho sa lmon escapement  w e i r  c o u n t s  a n d  peak  and  nea r -peak  s u r v e y  
c o u n t s  f o r  two l o w e r  Taku R i v e r  t r i b u t a r i e s ,  1984-1989. 

L o c a t i o n  
No. o f  

Y e a r  Type Date (s) Agency F i s h  

F l a n n i g a n  S lough  1984 
1985 
1986 
1987 
1988 
1988 
1988 
1989 

H e l i c o p t e r  
H e l i c o p t e r  
H e l i c o p t e r  
H e l i c o p t e r  
H e l i c o p t e r  
H e l i c o p t e r  
H e l i c o p t e r  
H e l i c o p t e r  

ADF&G-SF 
ADF&G-SF 
ADF&G-SF 
ADF&G-SF/CF 
ADF&G-SF/CF 
DFO 
ADF&G-SF/CF 
ADF.&G-SF/CF 

Yehr ing  Creek  1986 W e i r  08/23-10/03 ADF&G-SF 1,988'  
1987 W e i r  08/16-09/30 ADF&G-SF 1,622' 
1988 Weir 08/12-10/23 ADF&G-SF 1 , 4 2 3  
1989 W e i r  08/13-10/03 ADF&G-SF 2, 1833 

Counts  by  two i n d e p e n d e n t  o b s e r v e r s .  

I t  i s  p r o b a b l e  t h a t  some f i s h  e s c a p e d  uncoun ted  d u r i n g  h i g h  w a t e r  p e r i o d s  
when t h e  w e i r  w a s  i n o p e r a t i v e  i n  1986 and 1987.  The c o u n t s  f o r  Yehr ing  
Creek  r e p r e s e n t  a g e  .1 f i s h  o n l y .  I n  a d d i t i o n ,  t h e r e  w e r e  e s t i m a t e d  t o  be  
128 a g e  . O  j a c k s  i n  t h e  escapement  c o u n t  i n  1986 and  5 i n  1987 .  No j a c k s  
were  c o u n t e d  i n  1988 when t h e  w e i r  p i c k e t s  w e r e  more w i d e l y  s p a c e d .  

1 The 1989  escapement  o f  2,183 f i s h  i n  Yehr ing  Creek  i n c l u d e s  a n  a c t u a l  
c o u n t  o f  1 ,444  f i s h  p l u s  a m a r k - r e c a p t u r e  e s t i m a t e  o f  739 f i s h  t h a t  
e s c a p e d  a f t e r  t h e  w e i r  was damaged by a f l o o d  on  O c t o b e r  3  ( E l l i o t t  e t  a l .  
1990) . 



Figure 1. Taku River and Port Snettisham Drainages. 
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Figure 2 .  Weekly proport ion of t h e  t o t a l  coho salmon t r o l l  ca tch  ( l i n e  
graph) and est imated t r o l l  ca tch  of coded-wire tagged coho salmon 
from Yehring Creek and r e a r i n g  a reas  along t h e  Canadian mainstem 
(bar  - graph) ,  1989.  
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F igure  3 .  Weekly p ropor t i on  of  t h e  t o t a l  coho salmon t r o l l  c a t c h  ( l i n e  
graph)  and e s t ima ted  t r o l l  c a t c h  of  coded-wire tagged  coho salmon 
from t h e  Taku River  mainstem v a l l e y  (Yehring Creek and Canadian 
maicstem) and t h e  Tatsamenie River ( b a r  graph)  , 1989.  
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Figure  4 .  Weekly p ropor t i on  of  t h e  t o t a l  coho salmon t r o l l  c a t c h  ( l i n e  graph)  
and e s t ima ted  t r o l l  c a t c h  of coded-wire tagged  coho salmon from t h e  
Taku River  and Speel  Lake (ba r  g r aph ) ,  1989 .  
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Figure  5 .  Weekly p ropor t i on  of t h e  t o t a l  D i s t r i c t  111 d r i f t  g i l l n e t  coho 
salmon c a t c h  ( l i n e  graph)  and e s t ima ted  ca t ch  of  coded-wire tagged  
coho salmon from Yehring Creek and r e a r i n g  a r e a s  a long  t h e  
Canadian mainstem (bar  g raph ) ,  1989. 
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F igure  6.  Weekly p ropor t i on  o f  t h e  t o t a l  D i s t r i c t  111 d r i f t  g i l l  n e t  coho 
salmon ca t ch  ( l i n e  graph)  and e s t ima ted  c a t c h  of coded-wire tagged  
coho - salmon from t h e  Taku River  mainstem v a l l e y  (Yehring Creek and 
Canadian mainstem) and t h e  Tatsamenie River  (ba r  g r a p h ) ,  1989 .  
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Figure  7 .  Estimated weekly p ropor t i on  of cumulat ive CPUE a t  Canyon I s l a n d  
f o r  t h e  t o t a l  coho salmon run and s p a g h e t t i  t agged  Tatsamenie 
River f i s h ,  1989 .  
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Appendix A . 1 .  Southeast Alaska statistical fishing districts. 



Appendix A.2. S t a t i s t i c a l  a r e a s  o f  S o u t h e a s t  Alaska be long ing  t o  P a c i f i c  
Marine F i s h e r i e s  Conanission (PMFC) a r e a s  and q u a d r a n t s .  

PMFC Area A b b r e v i a t i o n  
S t a t i s t i c a l  Areas  

( D i s t r i c t s )  

Northern O u t s i d e  

C e n t r a l  O u t s i d e  

Southern Out s i d e  

Sou thern  I n s i d e  

Southern I n t e r m e d i a t e  

C e n t r a l  I n s i d e  

Stephens  Passage 

C e n t r a l  I n t e r m e d i a t e  

Lynn Canal 

NOUT 

COUT 

SOUT 

SIN 

SNTR 

C I N  

STEP 

CNTR 

LYNN 

Quadran t  A b b r e v i a t i o n  
S t a t i s t i c a l  Areas 

( D i s t r i c t s )  

Northwest 

Nor theas t  

Southwest 

S o u t h e a s t  



Appendix A . 3 .  S t a t i s t i c a l  weeks used i n  recording and compiling Southeast Alaska c o ~ r c i a l  fisheries 
catch data .  

STAT YEARIDATE YEARIDATE 
-- WEEK- -. 1983.  1 9 8 4  

1 - 0101 - o i o i 0 i o i - ~ - o i o 7  

YEARIDATE YEARIDATE YEARIDATE YEARIDATE 
1 9 8 7  1 9 8 8  1 9 8 9  1 9 9 0  

d l  bl-r iJ IOf-  0101-L31b2T-0f  b 1 6 0 1 0 7 T O l i T E 6  
0104 - 0110 0 1 0 3  - 0109 0 1 0 8  - 0114  0107  - 0 1 1 3  
0 1 1 1  - 0117 0110 - 0116 0115  - 0 1 2 1  0114  - 0120 
0118 - 0124 0117 - 0 1 2 3  0 1 2 2  - 0128 0 1 2 1  - 0127 
0 1 2 5 ~ 8 1 3 1 -  01247b13[r012(1~284P128~Z113~ 
0 2 0 1  - 02U7 0 1 3 1  - 0206 0 2 0 5  - 0 2 1 1  0204  - 0210 
0208  - 0214  0207 - 0213  0 2 1 2  - 0218 0 2 1 1  - 0217 



~ p p e n d i x  B.1. Estimated weekly p ropor t i on  of t h e  t o t a l  t r o l l  c a t ch  of 
coded-wire tagged  Taku River  and Spee l  Lake coho 
salmon, 1989. 

Taqqinq Location 

Yehring A l l  
Mid-Week Yehring Canadian Creek & Tatsamenie Taku.R. Spee l  

Date Creek Mainstem Mainstem River  Tags Lake 

June 21 
June 28 
J u l y  5 
J u l y  12 
J u l y  19 
J u l y  26 
Aug. 2 
Aug. 9 
Aug. 16 
Aug. 23 
Aug. 30 
Sept .  6 
Sept .  13 
Sept . 20 

T o t a l  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Sample S i z e  147 13 1 27 8 2 2 300 9 1 



Appendix B.2. Estimated weekly proportion of the total drift gill net 
catch of coded-wire tagged Taku River coho salmon in 
District 111, 1989.  

Taqqinq Location 

Yehring A1 1 
Mid-Week Yehring Canadian Creek & Tatsamenie Dudidontu Taku 
Date Creek Mainstem Mainstem River River Tags 

June 2 1  0 .0000  
June 28 0 .0000  
July 5 0.0000  
July 1 2  0 .0000  
July 1 9  0.0000 
July 26 0 .0110  
Aug. 2 0 .0000  
Aug. 9 0 . 0 2 8 1  
Aug. 16  0 .0996  
Aug . 23 0 .2108  
Aug . 3 0 0.3400  
Sept. 6 0 .127  6  
Sept. 13  0 .0839  
Sept. 20 0 .0990  

Total 1 .0000  1.0000 1.0000 1 .0000  1 .0000  1 .0000  

Sample Size 6 5 3 8  1 0  3  1 6  3  122  



Appendix B.3. Es t ima ted  weekly p r o p o r t i o n  o f  t h e  t o t a l  m i g r a t i o n  o f  Tatsamenie R ive r  coho 
salmon a t  Canyon I s l a n d  based  on s p a g h e t t i  t a g  r e c o v e r i e s  compared w i t h  t h e  
weekly p r o p o r t i o n  of t o t a l  t o t a l  f i s h w h e e l  CPUE o f  coho salmon, 1988-1989. 

S t a t .  Mid-Week Tatsamenie Fishwheel  Mid-Week Tatsamenie  Fishwheel  
Week Date R ive r  CPUE Date R i v e r  CP U'E 

June  
J u l y  
J u l y  
J u l y  
J u l y  
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Sept  . 
Sep t  . 
Sep t  . 
Sep t  . 

J u l y  5 
J u l y  12  
J u l y  19  
J u l y  26 
Aug. 2  
Aug. 9  
Aug. 1 6  
Aug. 23 
Aug. 30 
Sep t .  6  
Sep t .  1 3  
Sep t .  20 
Sep t .  27 
Oct. 4 

T o t a l  1.000 1.000 1 . O O O  1.000 

- -- -- 

Sample S i z e  3 3 2,158 1 8  2 ,243 



Appendix B.4. Weekly coho salmon escapement count at the Tatsamenie Weir, 
1988-1989. 

Mid-Week 
Date 

Year (Weeklv Weir Count) 

1988 1989  

Aug . 2 4 
Aug. 3 1  
Sept. 7 
Sept . 1 4  
Sept. 2 1  
Sept. 28 
Oct. 5 
Oct .12 
Oct . 1 9  
Oct . 2 6 
Nov. 2 
Nov. 9 

Number remaining 
downstream from the weir 2 0 1 8  

Total Escapement 663 712 
-- - -- 

Dates of Operation July 3 1 - 
Nov. 8 

Aug. 4- 
oct . 3 0 



 

The Alaska Department of Fish and Game (ADF&G) administers all programs and activities free from 
discrimination based on race, color, national origin, age, sex, religion, marital status, pregnancy, 
parenthood, or disability. The department administers all programs and activities in compliance with Title 
VI of the Civil Rights Act of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans 
with Disabilities Act (ADA) of 1990, the Age Discrimination Act of 1975, and Title IX of the Education 
Amendments of 1972.  
If you believe you have been discriminated against in any program, activity, or facility please write: 

 ADF&G ADA Coordinator, P.O. Box 115526, Juneau AK 99811-5526 
 U.S. Fish and Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington VA 22203 
 Office of Equal Opportunity, U.S. Department of the Interior, Washington DC 20240 

The department’s ADA Coordinator can be reached via phone at the following numbers:  
(VOICE) 907-465-6077, (Statewide Telecommunication Device for the Deaf) 1-800-478-3648, (Juneau 
TDD) 907-465-3646, or (FAX) 907-465-6078 

For information on alternative formats and questions on this publication, please contact: 
         ADF&G, Division of Commercial Fisheries, P.O. Box 115526, Juneau AK 99811-5526 (907)465-4210. 
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